The aim of this study was to determine the GY (grain yield) and some quality characters of durum wheat landraces under Thrace Region ecological conditions. This study was carried out in randomized complete blocks design with three replications in the locations of Tekirdağ, Edirne, Kırklareli and Lüleburgaz during the growing years of 2009 and 2010. In the research, 20 durum wheat landraces obtained from different regions of Turkey and 5 obsolete durum wheat cultivars were used as the experimental material. It was determined that the GY, TW (test weight) and PC (protein content) in the first year were higher than the second year in this study. The highest values for GY, TGW (thousand grain weight), and TW and GVR (grain vitreousness rate) were determined in Tekirdağ location, while the highest PC was determined in Edirne location. 
Introduction
Durum wheat (Triticum turgidum ssp. durum Desf., Wheat is an important crop in Turkey with the planted area of 7.6 million ha and annual production exceeding about 20 million ton [1] . Annual consumption of wheat products in Turkey exceeds 200 kg per capita and is one of the highest in the world. The presumed center of wheat origin and diversity is situated in the Fertile Crescent [2] , which includes part of present-day Turkey. Thus, the diversity of wheat and its wild relatives in Turkey has a global role in providing important genetic resources for wheat improvement. 2n = 4x = 28, AABB) is the 10th most important crop worldwide owing to its annual production of 37 million tons [3, 4] . It is grown on about 10% of the world's wheat area mostly in West Asia, North, and East Africa, the North American Great Plains, India, Eastern and Mediterranean Europe [5] . Durum wheat is also an important crop in Turkey and in the Mediterranean countries. Its significance has increased due to lack of good quality material for use in the pasta and macaroni industries, its important role in international trade and due to food shortages in many of the world's developing countries [6] . Hence, there is the need to develop durum wheat varieties with high-yielding capacity and better end-use quality. This goal could be realized via intensive breeding programs.
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Durum wheat landraces are less productive, but they are more tolerant to environmental stress than the modern varieties. Some old wheat varieties or landraces are still grown by farmers in traditional farming systems, because of their high end-product quality and, recently, in the framework of organic farming [7, 8] .
There is growing interest in use of available genetic resources in the development of new durum wheat cultivars that tolerate major biotic and abiotic stresses and for the improvement of crop productivity and quality. This development will require thorough understanding of the available genetic variation in landraces, primitive wheats, and wild relative species. The rate of progress, however, will depend on the presence of genetic variation for desired traits and the availability of reliable methods for the identification, selection, and transfer of superior genes [9] . Wheat landraces adapt to changing climate conditions and to harsh environments, owing to their population genetic structure, buffering capacity, and combinations of agro-physiological traits conferring adaptability to stress environments [10] .
Landraces of wheat generally tolerant to biotic and abiotic stress have been grown under low-input or sustainable farming conditions where they produce reasonable yield. A landrace, being composed a mixture of homozygous genotypes, usually exhibits considerable genetic variation for developmental, qualitative and quantitative characters [11] .
Grain quality of some wheat landraces should be of special interest because much broader diversity can be found here compared to presently grown cultivars. Ref. [12] referred to the very high PC (protein content) in kernels of some landraces of common wheat. Ref. [13] expressed that the selected landraces had not only high PC but also convenient parameters of some other traits of quality.
The aim of a durum wheat breeding program is to develop new cultivars with high yielding potential and better end-use quality. The semolina milling value can be defined as the capacity of durum wheat to give high yields of semolina of defined purity under industrial conditions [14] . Grain physical quality of durum wheat, which depends on TGW (thousand grain weight) and TW (test weight) influencing semolina production [15] , is affected by the degree of vitreousness of the endosperm [16] .
The aim of this study was to determine GY (grain yield) and some quality characteristics such as TGW, TW, the GVR (grain vitreousness rate), and PC in some durum wheat landraces under Thrace Region ecological conditions. nitrate (26% N) at the pre-heading stage. Also, standard cultural practices such as weed control were also followed for wheat growing.
Materials and Methods
In the study, the GY, TGW, TW, the GVR and PC were investigated.
The variance analysis on obtained data was performed according to the factorial randomized complete blocks design using the JUMP 5.0 statistical package program, and the differences between the averages were determined by Student's test.
Results and Discussion
Results of Variance Analyses
The study was carried out in 4 different locations and two years with 20 durum wheat landraces and 5 durum wheat obsolete cultivars. In this study variance analyses were made for GY, TGW, TW, GVR and PC values and mean values and significance groups were given separately.
As a result of the analysis of variance of the obtained characters values from 4 different locations during two years in durum wheat genotypes, year, location, genotype and location x genotype interaction were found to be statistically significant (Table 2 ). In the study, the first year (353.27 kg da -1 ) gave higher average GY than the second year (314.50 kg da -1 ).
The highest GY was found from 389.35 kg da -1 with (Table 2 ). In the first trial year, TGW was determined as 39.91 g and increased to 40.77 g in the second year. When the locations were examined, the highest TGW was observed in Tekirdağ with 42.05 g, followed by the locality of Lüleburgaz with 41.55 g. The lowest TGW value was obtained from Kırklareli location with 38.87 g ( Table 2 ). TGW values in durum wheat genotypes ranged from 43.54 to 36.58 g. The landrace of Adıyaman, with 43.54 g of genotypes, had the highest TGW value, followed by the Çanakkale landrace with 42.67 g and the Gaziantep landrace with 42.54 g. The lowest TGW was found in the Mardin landrace with 36.58 g. The landrace of Iskenderun with 38.46 g and the Manisa landrace with 38.54 g were listed later.
In the analysis of TW, years, locations, genotypes and location x genotype interactions were found to be statistically significant ( Table 2) . As a result of the analysis of variance in the GVR values, years, locations, genotypes and location x genotype interactions were found to be statistically significant (Table 2 ). In the first year of the study, the GVR, which was 88.25%, was determined as 89.7% in the second year. The highest GVR was found in Tekirdağ with 92.74%, followed by Lüleburgaz with 91.44%. The lowest GVR was determined in Edirne with 85.20%, followed by Kırklareli with 86.62%. The GVR in the landraces and varieties of durum wheat ranged from 78.42 to 95.08%. The highest GVR among genotypes was obtained in the Akbuğday landrace. The landrace of Iskenderun was followed by this genotype with the rate of 94.91% of the GVR and Çanakkale with a ratio of 93.33%. The lowest GVR was obtained in Mardin landrace with 78.42%. Manisa and Denizli landraces were ranked later with 78.58% and 80.83% GVR (Table 2) .
In the study, as a result of the analysis of variance for the PC values, years, locations, genotypes and location x genotype interaction were found statistically significant (Table 2) . Additive main effect and multiplication interaction (AMMI) analysis: Genotype, location and genotype by location interactions were estimated by the additive main effect and multiplicative interaction (AMMI) model. Variance analysis of AMMI model for examined characters detected significant effects for genotype, location and genotype by location interaction. The location effect was responsible for the greatest part of the variation, followed by genotype and genotype by location interaction effects. Similar findings were also obtained by Ref. [17] on the additive main effect and multiplicative interaction analysis studies of wheat varieties. When the experimental years were examined, the PC obtained in the first year (15.17%) was higher than in the second year (15.00%) ( Table 2 
Biplot Analysis and Graphical Evaluation
As a result of the biplot analysis of the experiment data conducted in two years and 4 locations, the total variation was 80.47%. In the variation, 58.53% was by the first major component (PC1) and 21.94% by the second main component (PC2) (Fig. 1) . Ref. [18] stated that in the graphic analysis the first principal component (PCA1) represents cultivar productivity, and the second principal component (PCA2) cultivar stability. According to the biplot chart results (Fig. 1) , 2 mega environments were obtained. L1, L4 and L3 constitute the first mega-environment, L2 constitutes the second mega environment. According to these results, it will be sufficient to carry out the improvement works in any environment in the first mega environment and in the L2 locations located in the second mega-environment. According to these results, it will be sufficient to carry out the improvement works in any location in the first mega environment and in the L2 location in the second mega-environment. In the identification of genotypes and to reveal their existing potentials, only one of the L1, L3, L4 in the first mega environment and L2 in the second mega environment will lead to saving time in terms of time and labor. The GGE biplot showed that the ideal genotype must have a high PCA1 value (high productivity) and a PCA2 value next to zero (more stable). Thus based on the graphic interpretation, the present study showed that, G17 and G18 are determined as the highest GYs in L1, L4 and L3 locations, followed by G12 and G16 in terms of GY. The highest GY was determined in G8 genotype at L2 location. These results were also confirmed to the observations made by Refs. [19] [20] [21] on their studies of wheat and barley. According to the results obtained, the angle between L2 and L1 locations is less than 90 degrees, the angle between L3 and L4 is very low, they are localized close to each other (Fig. 2) . These locations can be defined as environments with similar conditions. In addition, it is understood that the L2 location, which is located at the most distant location of the origin, is the most appropriate to discriminate the existing genotypes with the same genetic structure. If the vector length is too large, in other words, it is interpreted as such in the GGE biplot methodology.
Biplot analysis results on genotype showed that it is closest to the line that cuts the graph horizontally and the line that cuts the graph vertically is considered to be efficient and stable (Fig. 3) . According to these results, while G17 was determined as the most stable and efficient variety, it was followed by G16, G12 and G18 genotypes. On the other hand, genotypes 20, 21 and 13, which are the farthest to the line that cuts the graph horizontally, are the lowest genotype of yield and stability.
The total variation was 73.78%, and 47.27% of this variation was made by PC1 and 26.51% by PC2 (Fig. 4) . According to the obtained biplot graph, the varieties were divided into 3 different groups in terms of examined characters. G4, G8 and G14 genotypes had the highest values for grain vitreous and TGW. This result shows that the genotypes have superior properties in breeding or production studies in terms of these quality parameters. G17 and G18 varieties were found to have superior properties for GY, TW and protein values. The genotypes in the diagonal of the polygon obtained in the biplot methodology are considered to be the highest or lowest genotypes for the characters studied. G11 and G13 varieties have no desired or the lowest values for any character. In general, analysis using this AMMI model had been exploited in the variety evaluation of barley [21] , wheat [22] [23] [24] [25] [26] .
Total variation was 95.30%, PC1 was 76.52% and PC2 was 18.77% (Fig. 5) . The locations located in the diagonal of the polygon obtained in the Biplot methodology are defined as locations with the highest or lowest values for the characters studied (Fig. 5) .
Accordingly, the L1 location had the highest values for vitreous, TGW, TW and GY, while the L3 location was the highest or ideal location for the protein ratio. L2 location has the lowest values in terms of examined characteristics. According to the results obtained, L3 location for production with high protein, grain vitreous rate, thousand kernel weight and TW L1 location for GY should be preferred.
Conclusion
The GY and some quality characters of 20 durum wheat landraces and 5 durum wheat obsolete cultivars provided from different regions of Turkey were examined in 4 different locations during two years in this study. It was determined that the performance of genotypes was different according to locations.
According to the biplot graph results, 2 mega-environments have been formed as L1, L4 and L3 as the first mega-environment and L2 as the second mega environment. G17 and G18 were found in L1, L4 and L3 locations, and G8 was found as the highest GY in L2 location.
The L2 location, which is located at the farthest from the biplot origin, is best defined as the most In biplot analysis, the most distant genotypes to the line closest to the line that cuts the graph horizontally from the center to the vertical line are considered to be efficient and stable. The results showed that G17 was the most stable and the highest yield ability genotype, followed by G16, G12 and G18 genotypes.
G4, G8 and G14 genotypes were found to be the best for GVR and thousand kernel weight characteristics, while G17 and G18 genotypes were found to have superior properties for GY, TW and protein values.
According to the locations in the diagonal of the polygon obtained in the biplot methodology, the L1 location had the highest values for the vitreous, one TGW, TW and GY, while the L3 location was the highest or ideal location for the protein ratio. The L2 location had the lowest values in terms of characteristics.
